A feature of employment at older ages that has been observed in many countries, including Ireland, is the higher share of self-employment among older labour force participants. This pattern of higher self-employment rates at the end of the labour market career may reflect lower rates of retirement among the self-employed compared to employees, as well as transitions into self-employment at older ages. In this paper, we use data from four waves of the Irish Longitudinal Study on Ageing (TILDA), spanning the period 2010-2016, to examine both the characteristics of the older self-employed in Ireland and the determinants of transitions in employment states at older age. We find that the higher proportion of self-employed people at older ages in Ireland results from lower retirement rates among the self-employed and not from transitions from employment to self-employment. This is in contrast to other countries such as the US where transitions into self-employment are more prevalent. We find that the self-employed are older, more likely to be male, and significantly less likely to have any form of supplementary pension cover than the employed. These lower retirement rates and lower degrees of pension cover suggest that standard approaches to pension provision may be less effective in proving attractive to the self-employed in Ireland.
Introduction
Pressures on public pension expenditure are partly explained by increases in life expectancy that have surpassed increases in the length of working lives. As a policy solution, extending working lives is potentially beneficial for a number of reasons. At a micro level, income from employment can help individuals to top up other sources of income in older age. There is also some evidence that continuing to work into older age has cognitive benefits (Clouston and Denier, 2017 , Rohwedder and Willis, 2010 , Emmerson and Tetlow, 2006 , Mazzonna and Peracchi, 2012 . At a macro level, older people make up a large and increasing share of the population and thus their labour supply fundamentally affects the productivity of a country Tetlow, 2014a, Ramnath et al., 2017) .
In Europe and the US, the share of the older population in employment has been increasing in recent decades, although labour force participation in older age among men has not yet returned to the levels observed in the 1950s and 1960s Tetlow, 2014b, Maestas and Zissimopoulos, 2010) . In Ireland, employment rates among older men and women have been increasing steadily over the last few decades (see Figure 1 ). For example, among men aged 55-64, employment rates increased from 59.3 per cent in 1996 to 65.7 per cent in 2016 (although the rates are not yet back at the level observed prior to the recession). The trends among women are even more striking, with the employment rate among women aged 55-64 increasing from just 21 per cent in 1996 to nearly 50 per cent in 2016, with no reduction during the recession. Employment rates among 55-64 year old men in Ireland are slightly higher than the EU-28 average and about average for women.
[insert Figure here]
A feature of employment at older ages that has been observed in many countries is the higher share of older age employment that is accounted for by self-employment (Zissimopoulos and Karoly, 2007 , von Bonsdorff et al., 2017 , Wahrendorf et al., 2016 , Halvorsen and Morrow-Howell, 2017 ).
Employment at older ages in Ireland displays the same pattern. In Ireland in 2010, 18.3 per cent of men aged 50+ and 3.8 per cent of women aged 50+ described their current employment situation as 1 In 2016, the EU-28 average employment rate for 55-64 year old men was 62 per cent (ranging from 45.1 per cent in Croatia to 77.5 per cent in Sweden), while for women the EU-28 average was 48.9 per cent (ranging from 26.3 per cent in Malta to 73.5 per cent in Sweden). See http://ec.europa.eu/eurostat/web/lfs/data/main-tables for details [last accessed 18 August 2017] . self-employed.
2 Compared with those in younger age groups, a higher proportion of older individuals are self-employed; for example, 33.2 per cent of men aged 50-64 in employment in 2010
were self-employed, rising to 70.3 per cent among those aged 75+ years (see Figure 2) . A particular feature of this cohort is the high proportion of older self-employed men in Ireland that are farmers (over one-third) (see also Section 3).
[insert Figure 2 here]
This pattern of rising self-employment rates at the end of the labour market career may reflect higher rates of retirement out of employment compared to self-employment, as well as transitions into self-employment at older ages (Zissimopoulos and Karoly, 2007) . Research by Karoly and Zissimopoulos (2004) for the US reveals that nearly one third of workers aged 51 and above who are self-employed made the transition to self-employment after the age of 50. Self-employment has thus been observed as being an alternative pathway to retirement, and also as a mechanism for facilitating more flexible forms of work in older age (von Bonsdorff et al., 2017, Department of Public Expenditure and Reform, 2016) . From a pension policy perspective, self-employment at older ages may have a range of implications so it is important to have a clearer understanding of who the selfemployed are and whether they have always been self-employed or have transitioned into selfemployment from being employees. For example, if most of the self-employed have been employees previously, they may have built up pension entitlements in previous jobs thereby lessening concerns about any lack of pension cover in their current positions. On the other hand, entry into self-employment may require investment capital, potentially placing current or future retirement assets at risk (Zissimopoulos and Karoly, 2007) .
In this paper, we use data from the Irish Longitudinal Study on Ageing (TILDA), a nationallyrepresentative study of the population aged 50+ in Ireland, to contribute to this growing literature on self-employment at older ages. We first examine the prevalence of self-employment at older ages in Ireland and the characteristics of those who are self-employed. We then move on to consider transitions in employment status at older age in Ireland, focusing on the determinants of transitions into retirement and self-employment at older ages. A key concern here is the role that financial incentives, primarily pension cover, play in employment decisions at older ages. Inadequate financial 2 Authors' calculations using data from wave 1 (2010) of the Irish Longitudinal Study on Ageing (TILDA).
provision for retirement may 'force' the self-employed to delay retirement and/or encourage movements into self-employment among the previously employed or retired. We find that the selfemployed are older, more likely to be male, and significantly less likely to have any form of supplementary pension cover than the employed. The self-employed are also less likely to retire than the employed, even accounting for differential rates of pension cover between the two groups.
This suggests that there are other (unobserved) factors that determine later retirement among the self-employed in Ireland. In contrast to evidence from other countries, we do not find evidence of substantial movements into self-employment at older age in Ireland.
The paper is structured as follows: Section 2 provides a brief overview of institutional context with regard to retirement and pensions in Ireland. Section 3 provides an overview of previous literature on self-employment at older ages. Section 4 describes the data and methods used in this paper.
Section 5 outlines our empirical results while Section 6 discusses the results and draws out some implications for policy.
Retirement and Pensions in Ireland
The Irish pension system is a three-pillar system, comprising state, occupational and private pension elements. The first pillar comprises the state (contributory or non-contributory) pension, which is a flat-rate payment, payable from age 66. Entitlement to the state pension (contributory) is based on a complex set of rules, and is dependent on when the individual first entered employment, the number of social insurance contributions, and the average number of contributions per year. The state (non-contributory) pension is subject to a means test. Claiming benefits before the state pension age (SPA) of 66 is not permitted. There is no provision to defer claiming the state pension.
Both pensions are subject to income tax, but in practice those relying on the state pension as their only source of income would not pay any tax.
The second pillar comprises voluntary occupational pensions, which cover a broad section of the population (approximately half of all employees are covered). Tax relief at the marginal rate is available for contributions to approved occupational pension schemes. It is generally not possible to contribute to an occupational pension scheme after the normal age of retirement. Along with New Zealand, Ireland is the only OECD country without a mandatory, second-tier pension provision (OECD, 2016) . Finally, the third pillar is a voluntary savings pillar, typically comprised of long-term personal savings and financial investments used to fund retirement over and above first and second pillar arrangements.
Currently, the SPA in Ireland is 66. Prior to 2014, the state pension (contributory) in Ireland was payable at age 65 to individuals who retired from insurable employment and satisfied certain social insurance contribution conditions. The qualifying age was increased to 66 years in 2014, with individuals born on or after the 1 st of January 1949 qualifying at age 66 while those born before January 1949 still qualifying for the pension at age 65 (Redmond et al., 2017) . 3 For both the contributory and non-contributory state pensions, the SPA will further increase to 67 in 2021 and to 68 in 2028 (Government of Ireland, 2010) . In 2014 in Ireland, the effective retirement age for men was 65.4, and 62.6 for women (OECD, 2016) .
There are a small number of public sector occupations that have statutory upper age limits but, in general, there is no rule which prevents individuals over the age of 65 from being employed or selfemployed. 4 The State pension (contributory) does not require the individual to retire and is not subject to an earnings test. 5 However, most public sector pension schemes are subject to what is called abatement if the individual returns to work in the public sector, meaning that the pension is reduced in order to ensure that the individual does not earn more from the pension and the income from employment than they would if they had remained in employment. If an individual is getting a public service pension and goes to work in the private sector, their public sector pension is not affected.
Previous Literature
As noted by Halvorsen and Morrow-Howell (2017) and Zissimopoulos and Karoly (2007) , much of the literature on the determinants of self-employment has focused on the self-employed workforce as a 3 The SPA for the non-contributory pension was always 66. 4 There is no statutory retirement age for employees in the private sector, but the Employment Equality Acts and Unfair Dismissals Acts do not prohibit the imposition of a compulsory retirement age in a company. In practice, the majority of private sector companies set out a retirement age in either contract form or on the basis of the pension date established in the relevant occupational pension documentation. Only a very small number of private sector companies have, to date, adjusted their retirement date to align with the new SPA of 66 (Department of Public Expenditure and Reform, 2016) . 5 Prior to 2014, those reaching the age of 65 were paid the state pension (transition), which required the individual to retire. The abolition of the state pension (transition) in 2014 removed a significant disincentive to working past the SPA. whole, with relatively few studies focusing specifically on older self-employed workers. The choice of self-employment is sometimes viewed as being driven by the positive benefits of being an entrepreneur, while on the other hand, the argument is sometimes put forward that individuals are 'pushed' into self-employment by poor prospects in wage-and-salary employment (Zissimopoulos and Karoly, 2007) .
Focussing on the older population, Karoly and Zissimopoulos (2004) use data from the Health and Retirement Study (HRS) in the US to compare the characteristics of the employed and self-employed among the over 50s. They find that self-employed workers are older, more likely to be male, white, married, and college educated, more likely to be healthier but to have a condition that limits work, and wealthier but with fewer pension or health insurance benefits. They find that self-employed workers are also more likely to be working part-time and to have a family business or a spouse who is also self-employed; therefore, self-employed workers may be better able to accommodate their changing preferences for work versus leisure as they make the transition to retirement. Bell and Rutherford (2013) discuss previous findings from a number of countries documenting that age, sex, education, and marital status are consistently strong predictors of self-employment. They note that it is also the case that the self-employed are more likely to be drawn from the tails of the income distribution and suggest that this may reflect the self-employed being drawn from two populations, one of which is able to pursue novel opportunities, while the other enters self-employment due to unfavourable events or circumstances. 6 Traditionally, workers transitioned from full-time work to full and permanent retirement. Increasingly, however, retirement is a process, often occurring in a series of steps over several years (Weir, 2017 , van Solinge, 2014 . For many individuals, 'retirement' is already a gradual process, perhaps entailing reductions in hours of work, a switch from employment to self-employment, and sometimes re-entry to the labour market after a period out of work (Chandler and Tetlow, 2014b) .
Looking at the 12-year job trajectories for those aged 50-59 in 2002-2003 from the English Longitudinal Study on Ageing (ELSA), Banks (2016) finds that the traditional model of older workers working in a single job after age 50, and then exiting the labour market entirely, applies to around 40 per cent of the cohort only. Cahill et al. (2006) finds that approximately 60 per cent of older workers 6 A study of 15-65 year old self-employed individuals in Germany and the Netherlands by Hershey et al. (2017) finds that those who are 'forced' into self-employment are significantly less prepared for retirement than those who voluntarily choose to engage in self-employment.
in the US with a full-time career job 7 first move into some form of bridge employment rather than directly out of the workforce. Once retired, individuals may also reverse retirement decisions (Cahill et al., 2011) . For example, Kanabar (2015) finds that 'unretirement' is relatively common in England.
Using data from ELSA over the period 2002 to 2013, he finds that the probability of unretirement is highest when an individual is in their mid-late 60s. Evidence suggests that unretirement is more likely amongst individuals with a higher level of educational attainment, who have a spouse in the labour market and are in better health. He also finds the jobs tend to be part-time and provide a non-trivial source of income. These results suggest that unretirement in England is a lifestyle choice rather than due to credit constraints, a result also found by Maestas (2010) in her analysis of unretirement in the US using data from the HRS.
A large body of research from the US has used data from the HRS and other sources to examine transitions in employment status at older ages. One of the earliest pieces of research found that the increased prevalence of self-employment among older American men was due to shifts from wageand-salary work into self-employment as well as a differential propensity to retire among wage-andsalary workers compared with the self-employed (Fuchs, 1982) . In terms of the former, Fuchs (1982) found that self-employment facilitated partial retirement among US men. Men who transitioned into self-employment were more likely to have had some self-employment experience in the past, and to have occupations that allowed for discretion over hours, and pay tied to performancecharacteristics that eased the transition to self-employment. Transitions to self-employment were also less likely for those who were expecting a pension from their current job. Moulton and Scott (2016) examine entry into self-employment at older ages using the HRS.
Motivated by concerns over job quality, they classify self-employment along two dimensions: one that divides along those with supervisory responsibilities or business asset ownership, and one divided into so-called 'knowledge' and 'non-knowledge' occupations. They highlight the ambiguous nature of self-employment. Both 'push' (e.g., unemployment, recessions, inadequate pension cover, lack of health insurance benefits, etc.) and 'pull' (e.g., wealth, experience, etc.) factors are associated with movements into self-employment at older ages. They find that job loss in the previous two years is associated with entering 'less good' forms of self-employment; that poor health is associated with a higher probability of entering non-knowledge, non-entrepreneurial self-employment; that 7 Defined as a job that has lasted for at least 10 years and consisted of 1,600 hours or more per year.
education is associated with both transitions into good (higher education) and worse (lower education) forms of self-employment; and that higher levels of risk aversion are associated with a lower probability of transitioning into any type of self-employment.
Using US administrative tax records, Ramnath et al. (2017) find that the probability of selfemployment increases at popular retirement ages associated with Social Security eligibility, particularly for those with greater retirement wealth. Therefore, social security or pension receipt may provide the financial security needed to induce risk-taking, or pension eligibility may simply signal the start of a gradual process of retirement. Late-career transitions to self-employment are associated with a larger drop in income than similar mid-career transitions. They also find that transitions to self-employment are associated with a switch in occupation (i.e., individuals were not simply returning to their previous occupation as consultants). Data from the HRS suggest that hours worked also fall upon switching to self-employment. They suggest that self-employment at older ages may serve as a 'bridge job' allowing workers to gradually reduce hours and earnings along the retirement pathway. Similarly, von Bonsdorff et al. (2017), also using data from the HRS, find that those with higher levels of education are more likely to enter bridge employment as self-employed, and that this effect is independent of wealth, suggesting perhaps an effect of higher levels of human capital, which is important for operating a business independently, on the part of those with higher levels of education.
Also using data from the HRS, and focusing on transitions in employment over the recent recession, Biehl et al. (2014) find that unemployed respondents are more likely to enter self-employment and that these decisions are clearly affected by recessions, although the effects differ by recession and gender. Unlike men, women's self-employment decisions are very sensitive to other sources of household income, and women are less likely to become self-employed the deeper the recession. Cahill et al. (2013) finds that post-career transitions into and out of self-employment remained common in the face of the Great Recession, and that health status, occupation, and financial variables continued to be important determinants of switches from wage-and-salary career employment to self-employed bridge jobs. Zissimopoulos and Karoly (2007) use five waves of HRS data (covering the period 1992 to 2000) to examine the determinants of transitions from wage-and-salary employment to self-employment, retirement, and not in the labour force in the subsequent wave, and identify both push and pull factors that may drive the decision among older workers to become self-employed. They find that the probability of transitioning to self-employment is positively related to the level of education, especially for men. Higher levels of wealth are associated with an increased probability of transitioning to self-employment, although the relationship is non-linear. Access to pension cover, which captures another form of wealth and likely also captures an element of job quality, has an influence on self-employment transitions, with those with some form of pension plan significantly less likely to transition to self-employment. For men, an additional factor is inheritance; ever having received an inheritance is associated with an increased probability of self-employment. The only health variable that is important in explaining movements into self-employment is having a health condition that limits work, suggesting that health conditions that limit work may 'push' individuals into self-employment. The two job characteristics that have the strongest relationship with movements into self-employment are a measure of hours' flexibility and the occupation in the wage and salary job. Being able to reduce hours at a wage and salary job increases the likelihood of men moving to self-employment, which suggests that movements into self-employment are not partly due to those who are working in the wage and salary sector and want to reduce their hours. Men in executive, sales and labourer positions are much more likely to become self-employed compared to men in administrative support positions. For men, spousal characteristics are insignificant, while for women, having a working husband is associated with a significantly negative probability of moving into self-employment. In terms of transitions to retirement, increasing age, higher wealth and (for men) lower levels of education are associated with a higher probability of retirement. Interestingly, they find no effect of pension plan cover or type on retirement probabilities (although wealth is significant). Health is important, with poorer self-rated health, a higher number of limitations with activities of daily living (ADLs) and a work-limiting condition all increasing the probability of retirement. The only spousal characteristic that is important is the presence of a work-limiting condition for women (i.e., having a husband with a work-limiting condition increases the probability that the wife will retire).
Using data from the Netherlands Interdisciplinary Demographic Institute Work and Retirement
Panel, van Solinge (2014) examines the factors associated with entry into self-employment postretirement, after a worker has left a regular salaried position. Compared with those who remained fully retired, they find that those who entered self-employment were more likely to be male, with higher levels of education, a higher psychological attachment to work and more 'sensation-seeking'.
They find that the decision to pursue self-employment is primarily taken by retirees with relatively high levels of financial and human capital (wealth and educational attainment), those possessing entrepreneurial attitudes (higher self-efficacy scores) and those who perceive their retirements to be completely involuntary. They suggest that these results support the idea that self-employment is selected as a post-retirement path through opportunity rather than necessity. Also for the Netherlands, Li et al. (2016) examine whether wealth affects transitions from wage-employment to self-employment using a large administrative panel dataset. To isolate the causal effect of wealth, they rely on a reform of the pension system that abolished preferential tax treatment of early retirement for cohorts born after January 1, 1950. This exogenous reduction in pension wealth has a significant negative effect on the transition into self-employment. They estimate that the average reduction of net future pension wealth by €16,000, triggered by the reform, reduces the transition rate into self-employment by 38 per cent.
Using data from the ELSA, Banks (2016) Fuchs (1982) emphasises the importance of the flow of older workers from employment to self-employment in explaining the observed increase in selfemployment rates, at least for older workers aged under 60 in the US. However, Bell and Rutherford (2013) suggest that size of the flow of older workers in the other direction -from self-employment to employment -is of a similar magnitude, at least in the UK.
Data and Methods
In this paper, we use data from the Irish Longitudinal Study on Ageing (TILDA). TILDA is a nationally representative sample of community-dwelling individuals aged 50 years and over, and their spouses or partners of any age (i.e., individuals living in nursing homes or other institutions were excluded at baseline This paper investigates patterns of self-employment in the older population in Ireland from both a cross-sectional and longitudinal perspective. As a first step, we examine the prevalence of selfemployment at older ages in Ireland and the characteristics of those who are self-employed, using data from wave 1 (2010). We then move on to consider transitions in employment status at older age in Ireland over the period 2010-2016. We begin with a descriptive analysis, where we examine transitions in employment states between successive waves of TILDA. This allows us to ascertain the extent to which the growth in self-employment at older ages is due to lower rates of retirement among the self-employed in comparison with the employed, and/or due to relatively higher rates of movement into self-employment over employment at older age. The unit of analysis is the person observed in two adjacent waves. As our respondents may be observed for up to four waves, a respondent may be present in our data on transitions up to three times (e.g., wave 1 to wave 2, wave 2 to wave 3, wave 3 to wave 4).
Focusing then on the retirement decision, we estimate a binary probit model of retirement, conditional on being employed/self-employed in the previous wave, as follows: ; self-employed 10 ; unemployed; permanently sick or disabled; looking after home or family; in education or training; and 'other'. For those that are not employed or selfemployed, they are asked if they nonetheless did any paid work, for at least one hour, in the previous week. We reclassify any individuals who report that they worked for pay for at least one hour in the previous week as 'employed'. Table 1 illustrates the proportion of the over 50s population in each employment status in wave 1 (2010), disaggregated by age and sex. Clear differences are apparent between men and women.
Substantially higher proportions of women than men report 'looking after home or family' as their main status. The proportion that is retired jumps sharply after age 65 for both men and women.
Overall, 18.3 per cent of men are self-employed, in contrast with just 3.8 per cent of women, although the proportions of men and women employed are similar at all ages.
[insert Table 1 .3 per cent of men were self-employed, and 11.2 per cent of women were self-employed (Russell and Fahey, 2004) . 13 For those not engaged in farming, the nature of their business or activity is classified according to the NACE Rev. 2 industry classification. 14 This contrasts with evidence for the US, where Karoly and Zissimopoulos (2004) show that nearly one third of workers aged 51 and above who are self-employed had made the transition to self-employment after the age of 50. Table 2 presents descriptive statistics on the demographic, socio-economic and health characteristics of the retired, employed and self-employed at wave 1 (2010). Reflecting the importance of farming as a form of self-employment in Ireland, particularly among older men, we also present descriptive statistics separately for both the non-farming and farming self-employed groups separately. In comparison with those who are employed, the self-employed are on average older, with self-employed farmers in turn significantly older than self-employed non-farmers. In contrast to both the retired and employed groups, a significantly higher proportion of the selfemployed (and particularly self-employed farmers) are male. The self-employed are more likely to be married than either the retired or employed. While they have higher levels of education than the retired on average, but lower levels of education than the employed, there are large and significant differences in educational attainment between the self-employed farming and non-farming groups.
The self-employed non-farming group have a similar level of education to the employed. In terms of self-assessed mental health, the self-employed do not differ significantly from the employed. On average, the self-employed are slightly less likely than those that are employed to report a chronic illness, although this effect is driven by the significantly lower rates of chronic illness among the selfemployed farming group. 15 While the proportions reporting a disability that limits the kind or amount of work are higher in the retired group (as expected), there are no significant differences in the proportion reporting a disability that limits work between the employed and the self-employed.
[insert Table 2 here]
In terms of pension cover, there are a number of ways of analysing the data. First, we examine pension provision among the non-retired (in TILDA, those who are retired are not asked about their type of pension cover directly) (see Table 3 ). 16 Second, we examine sources of pension income (i.e., occupational, PRSA 17 , private, state, etc.) for all three groups, retired, employed and self-employed (see Table 4 ).
Looking first at private pension cover for the self-employed, we can see that just under 16 per cent of the self-employed have a PRSA pension plan, and 25 per cent have a private pension plan.
15 This is perhaps surprising given that there is no significant difference in self-assessed mental (or physical) health between the self-employed and employed groups (data on self-assessed physical health not presented here). 16 In TILDA, retired individuals are not asked any of the questions in the 'preparing for retirement' module. In addition, the occupational pension cover question is not asked of those who are self-employed, and the private retirement savings account (PRSA) pension cover question is not asked directly of those who are employed. 17 A personal retirement savings account (PRSA), first introduced in Ireland in 2002, is a long-term personal retirement savings account. Employers that do not provide an occupational pension scheme for their employees are obliged to provide access to at least one PRSA.
Significant differences are observed in PRSA and private pension cover between the self-employed farming and non-farming groups, with the non-farming groups having significantly lower levels of private pension cover in particular. Aggregating all forms of supplementary pension cover (occupational, PRSA and private), the self-employed have significantly lower levels of pension cover than the employed, with self-employed farmers having the lowest pension cover.
[insert Table 3 here]
Turning to sources of income in Table 4 , the retired are much more likely to be receiving pension income from any source, which is not surprising as they are no longer working. However, comparing the employed and self-employed, while a significantly higher proportion of the employed have occupational pension income, the self-employed are more likely to have income from a private pension, and from a state pension.
18
[insert Table 4 here] Before moving on to consider transitions between these various employment states, another dimension of self-employment that is worth considering is whether self-employment differs from wage and salary employment in terms of working history (e.g., length of career). While TILDA does not contain a full work history module, limited information is available on the age at which individuals first started work (as an employee or self-employed), and on the proportion of their working life spent in work. The data, presented in Table 5 , reveal that the self-employed first started work at the age of 17 on average, a half a year younger than the average age for the employed. The self-employed (and self-employed farmers in particular) have also spent a significantly higher numbers of years working, and a greater proportion of their working life working than the employed. While the analysis is descriptive (i.e., not controlling for age, sex or other correlates of working history), taken with the results above in relation to pension cover, this suggests that the poorer pension provision on the part of the self-employed cannot be explained in part by their proportionately shorter working lives.
19 Unfortunately, our data do not allow us to disaggregate working life into periods spent in employment from those spent in self-employment. Finally, the 18 Focusing on those aged 65+ (i.e., past the contributory SPA in 2010), a significantly higher proportion of those who are in employment have occupational pension income than those who are self-employed. In terms of private pension income, there is no difference in the proportions of the employed and self-employed reporting this source of income after the age of 65. However, the self-employed farming group are significantly less likely than the self-employed non-farming group to be reporting such sources of income. 19 The pension cover information we employ reflects cover, not generosity or type (i.e., defined benefit or contribution). data reveal that substantial proportions of the self-employed do not intend to ever retire; overall, over 50 per cent of the self-employed reported that they do not intend to retire (and among farmers, the proportion was higher again, at 67 per cent), in contrast to 16 per cent of the employed.
[insert Table 5 In this section of the paper, we examine the extent to which higher prevalence of self-employment at older ages is due to differential probabilities of retirement from wage and salary work compared to self-employment, and/or to shifts into self-employment from either retirement or wage and salary work. In other words:
-Are the self-employed less likely to retire? -And are movements into self-employment at older ages proportionately greater than movements into employment?
We present transition matrices for each pair of TILDA waves (i.e., wave 1 to wave 2, wave 2 to wave 3, etc.). The approach allows us to examine individuals in a given state at time t, and to determine the fraction remaining in the same state versus those that transition to another state in time t+1. We then move on to estimate econometric models of these transitions, which allow us to control for baseline characteristics and thereby determine whether certain transitions are more likely for certain groups (e.g., is the lower probability of retirement among the self-employed partly due to poorer pension provision?). Individuals are included in the sample if they are observed for at least two consecutive waves, and all pairs of consecutive waves are included (standard errors are adjusted for clustering on individuals). Thus, individuals who drop out of the survey (e.g., due to death) are not included for the last wave that they are observed. Similarly, for individuals who skip a wave, the wave prior to their non-response is not included, but any pairs of past or future waves for these individuals are included.
Beginning with the summary of transitions in Table 6 , we can see that over the full period from wave 1 to wave 4 (2010 to 2016), which encompasses nearly 13,000 pairs of transitions, over 900 individuals retired, and 305 individuals who were previously retired returned to work (either as an employee or self-employed). Broadly similar numbers of the employed moved to self-employment, or from self-employment to employment, in a subsequent wave. The vast majority of observations (87 per cent) do not change their employment status from one wave to the next. Similar patterns, albeit with fewer transitions across states, are observed for those over the age of 65.
Looking at the employed and self-employed in each given pair of waves (Table 7) , the data suggest that higher proportions of the employed than the self-employed retire at a subsequent wave (for example, between wave 1 and wave 2, 17 per cent of the employed retired in comparison with 9 per cent of the self-employed). This provides descriptive evidence in favour of one explanation for rising rates of self-employment with age, i.e., the self-employed are less likely to retire. However, we do not find any evidence of substantially greater moves into self-employment rather than employment at older age; for example, roughly similar proportions make the transition from employment to selfemployment (1.8 per cent) as from self-employment to employment (1.7 per cent), and greater proportions of the retired transition to employment rather than self-employment in each time period (see Table 6 ). 20, 21 [insert Tables 6 and 7 here] Table 7 provided descriptive evidence in favour of one explanation for rising rates of selfemployment with age, i.e., the self-employed are less likely to retire. Next, we investigate the determinants of retirement among these two groups in greater detail. Table 8 presents results from probit models of retirement at time t, conditional on being employed or self-employed at time t-1.
We should note that there is potential for endogeneity in the relationship between labour supply decisions and individual characteristics such as pension cover, health and socio-economic status (SES) and hence no strict causal interpretations may be drawn from our estimates.
Column (1) includes controls for wave, age, sex and previous employment status only, while column (2) adds controls for marital status, highest level of education completed, and various indicators of 20 Movements into self-employment may also be used as a mechanism to reduce hours, a step in the transition to full retirement. Zissimopoulos and Karoly (2007) showed, using data from the HRS, that transitions to part-time work are greater for self-employed workers than for workers in the wage sector. This suggests that there may be greater flexibility among the self-employed to reduce hours of work rather than move to complete retirement. Unfortunately TILDA does not collect data on hours of work for the non-farming self-employed. 21 While the data in Table 7 refer to transitions between retirement, employment and self-employment only, other transitions (e.g., from unemployment to self-employment) were also examined (and these data are available on request from the authors). In all cases, transitions into self-employment were much less common than transitions into employment (e.g., from wave 1 to wave 2, 5.4 per cent of the unemployed transitioned into self-employment, while 17.2 per cent transitioned into employment). physical and mental health status. Column (3) adds a control for supplementary pension cover (i.e., occupational, PRSA, private). All controls (with the exception of age, sex and wave) are measured at time t-1. Results are presented in the form of marginal effects, and standard errors are adjusted for clustering on individuals.
Focusing on column (1), the results confirm that the self-employed are significantly less likely than the employed to retire. Relative to those aged 50-54, all other age groups are significantly more likely to retire, with the marginal effect increasing with age. The probability of retirement is significantly lower at wave 4 (2016), in comparison with wave 2 (2012).
22 Adding marital status and highest level of education to the models in column (2) makes no difference to the estimated marginal effect for being self-employed at wave t-1, and neither marital status nor education is significant in determining the probability of retirement. As illustrated in column (3), having a work disability that limits the extent or nature of work in a previous period is associated with a significantly higher probability of retirement in a subsequent wave. Column (4) adds a control for having supplementary pension cover (i.e., at least one of an occupational, PRSA or private pension).
As expected, we find that not having a supplementary pension is associated with a significantly lower probability of retirement. As illustrated in Table 3 , the self-employed have lower levels of pension cover than the employed and we might have expected that this could partly explain their lower probability of retirement. However, we find that the addition of the control for supplementary pension cover in Column (4) does not eliminate the significant association between self-employment and retirement probability, suggesting that there are further (unobserved) characteristics that are associated with self-employment and a lower probability of retirement.
[insert Table 8 here]
A number of robustness checks are carried out on the final specification of the model. As illustrated in Tables 3, 4 and 5, the self-employed farming and non-farming groups differ along a number of key dimensions of relevance to the retirement decision, including type of pension cover. As illustrated in 22 In May 2009, in response to the rapidly deteriorating public finances, an Incentivised Scheme for Early Retirement (ISER) in the public service was introduced. It allowed public servants of 50 years of age to retire early and receive a pension based on their actual service. A second, more targeted, early retirement and voluntary redundancy scheme was introduced in the public health sector in 2010. In addition, in 2012, a further incentive to retire early for public servants was announced whereby the pensions of public servants who retired on or before 29 February 2012 was based on pay levels prevailing before the introduction of public service pay cuts in that year (Department of Public Expenditure and Reform, 2014) . In addition, the abolition of the state pension (transition) in 2014 reduced the disincentive to work past the age of 65. While it is possible that these policy changes could have increased the probability of working in later waves, it is also possible that the unbalanced nature of the panel means that those observed in 2016 could also contain younger sample members who became eligible for sample inclusion over the period 2010-2016. column (5) of Table 9 , disaggregating the self-employed into farming and non-farming sectors reveals similar results, with the self-employed non-farming group still significantly less likely than the employed to retire. Focusing just on the 'retirement' decision may not tell the whole story; in column (6) we show the results of a robustness check that broadens the definition of retirement to consider any status that is not employment or self-employment. It is possible that the self-employed may transition into states such as 'looking after home or family' rather than 'retirement', a distinction that is not captured by our main definition. Broadening the definition does not change the main conclusions from this analysis, i.e., that the self-employed are significantly less likely to move out of self-employment than the employed are to move out of employment. Column (7) adds a control for income (proxied by individual income when employed/self-employed) to the model and finds consistent results. Columns (8) and (9) test the robustness of the results to alternative definitions of employment status and supplementary pensions cover respectively. Using the strict definition of employment status (i.e., that does not incorporate hours of work information) results in a similarly negative, albeit smaller, effect of self-employment on retirement probability. 23 Redefining supplementary pensions cover to include information on receipt of supplementary pension income (in addition to supplementary pension cover) results in a smaller, albeit still statistically significant, negative effect of self-employment on retirement probability. Restricting the analysis to those over the age of 65 (i.e., excluding early retirees) results in an even larger negative effect for selfemployment. In column (11), we consider the possibility that not all employees are a valid comparison group as a proportion of the employed will be subject to a mandatory retirement age as part of their employment contract. While we cannot observe the usual retirement age for the individual's job, we do know their expected age of retirement; restricting the employed group to those planning to retire above the age of 66, we still see a significantly lower probability of retirement among the self-employed, although the magnitude of the effect is now considerably smaller.
Finally, we also stratify the sample by SES (as proxied by highest level of education completed). We do this to test the hypothesis that the lower probability of retirement among the self-employed may be more marked at the tails of the SES distribution (as suggested by (Bell and Rutherford, 2013) ).
Analysing the results for the non-farming group, while the magnitude of the marginal effects suggests that the lower probability of retirement among the self-employed non-farming group is larger at the lower and higher ends of the SES distribution, the marginal effects do not differ significantly from each other (see Table 10 ).
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[insert Tables 9 and 10 here] 6. Discussion and Policy Implications
In Europe and the US, the share of the older population in employment has been increasing in recent decades. A feature of employment at older ages that has been observed in many countries, including
Ireland, is the higher share of older age employment that is accounted for by self-employment. In countries such as the US, this pattern of rising self-employment rates at the end of the labour market career also reflects transitions into self-employment at older ages. One goal in this paper was to see if these two phenomena applied in Ireland also, and to assess the policy implications arising from these findings. More broadly, we wanted to learn more about this group, including pension cover, retirement patterns and the interaction between them in the context of self-employment.
Drawing on data from the first four waves of the Irish Longitudinal Study on Ageing (TILDA), we found that among the over 50s in Ireland, the self-employed were older, more likely to be male, married, with lower levels of education, but less likely to have a chronic illness, than the employed.
Compared with the employed, the self-employed were significantly less likely to have any type of supplementary pension cover. Examining transitions in employment states, it is clear that at every wave of TILDA, higher proportions of the employed than the self-employed retire. Controlling for other correlates of the retirement decision, the self-employed were significantly less likely to retire than the employed. Pension cover was an important predictor of retirement (with those with supplementary pension cover, i.e., occupational, PRSA or private pension, significantly more likely to retire), but even after controlling for supplementary pension cover, the self-employed were still significantly less likely to retire than the employed. However, in contrast to findings from the US, there was no evidence that movements into self-employment were greater than movements into employment at older age. Thus, rising rates of self-employment in the Irish context were due primarily to lower rates of retirement for the self-employed in comparison with the employed.
24 Very few farmers are in the higher SES (i.e., highest education) category, so we concentrate on the non-farming results here.
Inevitably, there are a number of limitations that need to be recognised in interpreting the results from this study. First, the focus here has been on the supply side, with no analysis of the factors affecting the demand for older workers that may have contributed to the patterns we observe. Second, it is not possible to separate age, cohort and time effects using TILDA data (which has not yet added a new cohort to the study); therefore, the higher rates of self-employment that we observe by age may also reflect higher rates of self-employment among the particular cohort followed by TILDA. Third, there is potential for endogeneity in the relationship between labour supply decisions and individual characteristics such as pension cover, health and SES, which means that no casual interpretations may be drawn from our estimates. In particular, it is possible that unobserved characteristics that jointly determine supplementary pension cover and working status (e.g., risk preferences) explain the lower probability of retirement among the self-employed.
Notwithstanding these limitations, a number of implications flow from these findings. First, unlike their peers in the US, Ireland's older self-employed people are generally not transitioning from positions as employees and so are less likely to have built up occupational pension cover and this is evident in the data. While this would typically drive lower rates of retirement, the second significant finding in the paper is the fact that Ireland's older self-employed people are less likely to retire regardless of whether they have supplementary pension cover or not. This is suggestive of some form of anti-retirement bias, with the suggestion being strengthened by the finding that the selfemployed are more likely to report that they do not plan on retiring (Table 5) . One picture that can be distilled from the findings (although others are also possible) is of a group who see their businesses and continued work as being a substitute for pension cover. While this may be a rational approach to financial management in later life, a question arises over the capacity of this group to withstand financial shocks arising from either business or personal circumstances. More broadly, the findings with respect to the growing number of self-employed older workers and their characteristics should prompt renewed thought on how the pensions system might need to be developed to cater for the particular circumstances of this group. Data refer to the proportion of the sample in a given state at wave 1 (2010) who transition to the same or another state in wave 2 (2012). For example, of those retired in wave 1 (2010), nearly 95 per cent were also retired in wave 2 (2012), while 3.4 per cent transitioned to employment, and 1.9 per cent transitioned to self-employment. Source:
TILDA, wave 1 (2010), wave 2 (2012). Note: Models the probability of being retired at time t, conditional on being employed or self-employed in the previous wave (t-1). All other controls, with the exception of age, sex and wave, are measured at time t-1. * p<0.10; ** p<0.05; *** p<0.01 (4) in Table 8 are included). * p<0.10; ** p<0.05; *** p<0.01
